radi ation management, which seeks to lim it the am ount o f the sun 's rays that rea ch eart h or increase the eart h's refl ectivity, and carbon se q ues tra tio n, wh ich seeks to take carbo n out of the atmosphe re and s tore il.
C lima te geoeng ineering is defined as " the deliberate large-scale m anipulat ion of the planetary environment to counteract anthropogenic , c lima te change.:" There are tw o type s of climate geocnginccring: so lar radi ation management, which seeks to lim it the am ount o f the sun 's rays that rea ch eart h or increase the eart h's refl ectivity, and carbon se q ues tra tio n, wh ich seeks to take carbo n out of the atmosphe re and s tore il.
l Ocean iron fertiliza tio n (011') is a technique in the latter category' Since its introducti on approximately one decade ago. 0 11' has been a mag net for controversy' and has ge nera ted s ignificant med ia scru tiny and deb ate in Indigenous Peoples' Consultation o n the Right to Food : A Glo ba l Co nsultatio n. Apr. 17-19. 2002. Declaration of Atitkm, Guatemala, http://cdn5.ii tc.org/wpco ntcn t/uploads/ZtlIJi0 7/F INA L_A titla n-Dcclaration-Fcod-Security_Apr25_ENG L.pd f. Change. ami the International Enviro nmen tal Law Framework. 27 P ACE ENVTl. l. R EV. 555. 555-59 (2010) . AFF. 45 (20 16) scientific and legal communitics. 6 The OIF proce ss, pioneered by Califom ia entrepreneur Russ George,7 invo lves d ischarging large quan tities of iron dust into ocean wate rs to stimulate the growth of phytoplan kton." The photosynth etic process of the plankt on absorbs carbon from the atmosp here. T he absorbed carbon ultimately sinks to the ocean floor in a process known as the biological pump." Despite O IF' s promise as a climate change mitiga tion strategy, critics have raised concerns about the reliability of the process and its
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Impacts.
to For a discussio n of the scientific dimensions of OIF, see generally Sallie W. Chisholm. (Aug . 30. 2013) . http://nypost.eoml20 13/08/30/canadian-indigenous-peoples-fertilizeocean-with-lOO-tons-of·iron-dust-21. For a summary of Russ George's controversial role in the Haida experiment and the domestic and international legal response to it. see Michael C. Research . 54 SANTACLARAL. REV, 163,1 81-85 (2014) .
Branson. A Green Herring: Ho w Current Ocean Fertilization Regulation Distracts f rom Geoengineering
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Joshua Learn. Geoengineering: Legal Mess Hamp ers Understandi ng oj a Major C02 Se questration
Test. E&E PURL'G. LLC (Nov , 13. 2014) . hnp :/lwww.eenews.nctlstorieslJ0 60008800.
t,l
John Martin is credited with being the first 10 suggest that OIF could be used to sequester significant quantities of carbon dioxide from the atmosphere by "stimulating the biological pump with iron:" Margaret Leinen et al.. Why Ocean Iron Fertilization? CLI MOS (Mer. 12, 2009) . hllp ://www .c1 imos.comJpubs/2009/Climos _Why _01 F-2oo9-0J -12.pdf. • 2013) (discu ssing concerns regarding the effectiveness of the OIF process. potential adverse enviro nmental con sequences . and monitoring challenges); see also Abate & Greenlee. supra note 5, at 562-7 1 (discussing the promise and perils of ocean iron fertilization as a climate Notwithsta nd ing the debate co ncerning its effectivene ss as a climate geoe ngineering stra tegy , O IF pro vides benefits beyond carbon sequestration. Ju st as increased atm osph eric carbon dioxide levels have accelerated plant grow th rate on land, increased levels of ca rbon dioxide in the oce an can promote flourishing marine resources.I I For th is reaso n, an unlikely connection between O IF and indigenous peop les' rig ht to food has emerged. The Haida Tribe of British Col umbia emb races OIF because of a highly successful O IF ex periment in 201 2 that help ed restore its salmon stoc ks. In the co urse ofO IF experiments, " [p]lankton take up carbon in surface waters during photosynth esis, creat ing a bloom that others feed upon .,,1 2 As such, the phytoplankton bloo m from the 20 12 Haida experiment prompted a feed ing frenzy by the j uve nile fish heading into the oce an.13 Ultimately, this led to a significant improvement in fishing result s when the fish returned 10 the island streams to spaw n. 14 Despite its apparent success, the Haida experiment cau sed a fire storm of controversy . The ex periment wa s challenged as a violation of Canad ian and intern at ion al law.
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Th is Arti cle does not explore the merits o f tho se cha llenges. but proce eds from the premise that the Haida experime nt yielded positive results that enhanced access to a cultu ral marin e food resource that is essential to self-dete rmi nation in an indige nous co mmunity. T he Article addresses whether intern ation al law and U.S. law can support the legality o f similar expe riments in the future in Pacific No rthwest indigenous commun ities and, if so, under what conditions such experiments would be perm issible.
Pan I of this Article exami nes the co mplex foundations of OIF regulation and then describes the Haida co mmunity 's ex periment, which deployed O IF not as a ca rbo n sequestration tacti c but as a met hod to help restore sa lmon runs in the co mmunity. Pan II describes the legal framewo rk gov e rni ng indige nous peoples' right to food, drawing on inte rna tiona l 
A. Legal Foundations o/OIF
Whil e the effectiveness o f O IF and its pot enti al env ironmental benefits ar e subj ects o f co ntrove rsy within the scientific commun ity, the gov erna nce of OIF is even more controversial. The notion o f discha rging a ma ssiv e quantity of any substance into the ocea n makes many environmenta lists un comfortable. Those who ad vocate for prohibition or regu lation o f OI F point first to the sheer volume of iron du st (at least 100 tons) that is required even for small-scale O IF expe rime nts. Such a significant introductio n o f forei gn material into the ma rine en vironment could be pro hibited by multiple international en vironmental law treaty regimes : as " po lluti on" under the United Nation s Co nvention on the Law of the Sea (UN CLOS),16 as "ocea n dumping" under the London Conventi on and Protocol.l ' as a threat to biological diver sity under the Convention on Biological Divers ity (C BD),IS or as a potential violation of multip le pro vision s of the Antarctic Treaty System (A TS) regim e. 309. 332-33 (2013) . authority .3D However, as the sca le of proposed interventions increases, nations will find it significantly more difficult to cla im that the projects are exclusively within their domestic control, as the environmental consequences transcend geopolitical boundaries] 1 Current OIF regulation is prohibiti vely over-cautious. While a structured regulatory system for a potcntially dangerous process is reasonable, and there is a long history of such system s in enviro nmental regu lation, the current regu lation of OIF is tantamount to a moratorium. Regulation of an activity must reflect a balance between the benefits and risks of engaging in an activity. For example. devel op ing nuclear energy sources involves significa nt da ngers, yet it still has a usefu l role in the global energy mix. Consequently, nuclear energy is subject to regulations that reflect a balance of the risks and benefits assoc iated with this activity. The sa me can be said about the percei ved need to proceed with caution in researchin g and developing geneti cally mod ified sourc es of food. By contrast, placing a morato rium on an activi ty like O IF, which has produced positive results outside of its carbon sequestration focus, reflects an unbalanced approach to the risks and benefits associated with the activity. The impropriety of such a moratorium is further eviden ced by the fact that OIF experiments are conducted on a small scale, and offer a partial solution to protecti ng indigeno us co mmunities' right to food. Simply because a process presents some potential dangers does not requ ire that it be prohibited.
B. The Haida Community: A Risky and Successful OIF Experiment
Salmon is the mainstay of the local economy in the Haida village of Old Massett on Graham Island on Canada 's west coast. 32 Over the past century.
the Haida community has helplessly watched the~rogress i ve decl ine of the salmon runs that serve as its main food source. 3 Both the quality and quantity of its members' salmon catch have declined.
34
The salmon pop ulation in western Canada has been declining since the 1990s . 35 In addition to yieldin! salmon. the experiment also produc ed a significant amount of data.
5
With in a few months of the ocean-fertilizing operation. NASA satellite images revealed a Eowerful growth of phytoplankton in the waters that received the iron. 5 From this data. it became clea r that the phytoplankton successfully serve as a food source for zooplankton, which in tum provides nourishm ent for many young sal mo n. thereby restoring the depl eted fishery and providing abundant food for large r fish and marine mamm als.
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Allhough the 20 12 Haida experiment was unscientific in its design and implementation. there is strong evidence suggesting that it was very success ful in boosting salmon survival rales. Concerns over the legality of the exfteriment generated multipl e lawsuits in British Columbia's Supreme Court. 0 After authorities and the mcdia heard about the experiment and scientists and environmental groups had voiced multiple objections, Russ George was fired from his director position at the Haida Salmon Restorat ion Corporation. r'
The Haida co mmunity expressed its willingne ss to share data and ocea n samples from the experiment with other research ers and institutions to further evaluate the experiment's results n Despite the apparent succ es s of the experiment, further study is needed to establish a clear cause and effect relationship between the experiment and an increa se in the salmon spec ies that the Haida Trib e values for its subsistence and self-determination. The man ager of a fish processin g plant near the Haida community stated that Chinoo k salmon and oth er species have shown a bigger return than normal : however, it is not clear that the Haida experiment was the cause of this outcome. n Learn, supra note 8. 7J Id.
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villagers as sockeye, Chinook . or other varieties of salmon 7 5 While the Fraser River and surro unding areas show a thri ving sockeye populati on, the sockeye popul ation overall is unstabl e. as it was a poor year for return s of soekeyc o n the northern island ofthc Haida Gwa ii.
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The Haida' s experiment underscores two importa nt themes in mov ing forwa rd wit h OIF experimentation and research. First, there must be a clear legal framework in place with respec t to whether, and under what circumsta nces . OIF experimen ts may be condu cted . Th is Article proposes one aspect of how that future framework should work with respect to indige nous co mmunities' right to access salmon. Second, the science unde rlying O IF is sti ll unclear, wh ich limits support for both sides ' positions-regulators cannot justify a ban on these sma ll-scale experiments without conclusive evidence of harm and OIF propon ents ca nnot clai m that these experiments arc a panacea for indigenous co mmunities' reduced access to salmo n. Thc challenge lies in how to res pond to the se obstacles in the face of scicntifie uncertainty.
Thi s Art icle proposcs that ex isting inter natio nal law and U.S. domestic law support a cautious exploration of the potential benefits of these expe riments while be ing mindful of the potential for abuse and the potential for harm to the marine environment.
II . I:-iTER:-i ATIO:-iAL A:-iO DO~It: ST I C D D t f.:-iS IO:-iS OF 1:-i lllG E:-iOUS P EOPL ES' R tG IIT TO A CCESS S UBSIST E:-i C E A:-IO C ULT URAL M AR t:-i E R ESO UIlC f.S
International environme ntal law and U.S. dome stic law recognize the special situation of indige nous peoples and their depend ence on subsistence and cultural marine resources for self-determ ination . This Part of the Article addresses sources of law that recognize indigenous peopl es' right to food from the marine enviro nmen t. which supports Pacifi c Nort hwest tribes' right to access sal mon. The four sources of law that wi ll be ex plored arc: ( I) international enviro nmental law (nam ely. the aboriginal subsistence exception in the International Co nvention for thc Regul ation of Whalin g) ; (2) binding and non-binding inte rnational human rights law instrument s that support indigenous peoples' rig ht to food; (3) treaty -base d fishing rights established between the U.S. government and thc Pacific orthwes t tribes; and (4) the Federal Indian Tru st Responsib ility Doctr ine as a form of com mon law protection of federa lly recognized tribes' right to access marine food resourc es. The Makah's whaling culture existed long before European and Americ an coloni zation in the 1700s,xO as the Makah were involved in a trade route that ran from the Columbia River to Puget Sound.
1
Prior to the industria l era, whales provided the Maka h with food , raw materials, spiritual and cultural strength, and valuable trade goods .
X2 O il was ex tracted from the whal e' s blubber and any uns poiled meat w a s co nsumed.
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As a result of modernization , the Makah arc no longe r solely dep enden t on fish and huntin g for subsistence needs; however, the Tribe con tinu es to rely on fish and marine animals for ceremonies and everyday Iivin g .
84
Whalin g is one of the Makah' s most important and valued traditions , a nd whalers are the most respected members of the Tribe. xs Moreover, Mak ah elders would pass down huntin g skills to children , and the children would learn and practice whaling. X6 However, due to non-tribal commerc ial whaling, the California gray whale became crit ically endangered, and a morat orium was placed on all whaling in the I920s .X7
For the next seventy years, the Makah preserved its whaling tradition s The Ca lifornia gray wh ale popul ati on ullimately rebounded and was removed fro m the fede ral endangered spec ies list in 1994.
90 On e yea r later. the Ma kah Tribe anno unce d its plan s to resume its cullural whal ing practices."
Under the Tr eaty o f Nea h Bay of 1855. the Makah Tribe has a recognized right to co nduct its trad itiona l wha ling practi ees. 92 In return for this rig ht. the United States obta ined the Tr ibe ' s land und er the treat y.9J The goal of the tre aty was to be mutuall y ben eficial for both the Tribe and the United Sta tes, and to co mpensate the Tribe for its land . The International Whaling Co mmission (lWC ), howe ver, was created predom inantly in response to the dwindl ing wh al e populat ion94 w ith in internati onal wat ers and focuses on prote ctin g the se marine anima ls through a moratorium on h I · 95 w a mg.
The Intern ational Co nvention for the Regulation of Whaling ( ICRW )96 contai ns two exceptions to the moratorium on whal ing : (I) sc ient ific resea rch, and (2) aboriginal subs istence wh alin g (ASW) .97 The latter exception all ow s indigenous communities, suc h as the Makah, to fulfill their cullura l and nutritional needs by hunting certain whale s pec ies "'exclusively After the Makah received their approved whaling quota. they proceeded to ki ll a gray whale, This activity prom pted a lawsuit . Anderson v, Evans. IOX against the U.S. Depart me nt of Commerce. allegi ng that the gove rnment's approval of the whali ng ac tion d id not co mply with the Na tional Env ironmental Policy Act (NE PA).109 The Anderson court held that the federal gove rnment's failure to prepare an Environmental Impact Statement (EIS) und er NE PA precluded implem entat ion of the Makah ' s wh alin g plan. 11O The court reasoned that an EIS was requ ired because the impact o f the Makah' s whaling on the local whale popul ation was uncertain .I II T he Marine Mammal Protectio n Act (MMPA) presented another hurdl e for the Makah. The MM PA prohibits the tak ing of marine mamm als witho ut a permit or waiver.
l ll The Makah Tribe did not apply for a permi t or waiver under the MMPA. I 13 NOAA and the Makah provided two reason s as to why the M M PA did not appl y. The U.S. Court of Appeals for the Ninth Circuit reje cted both arguments. NOAA and the Makah first arg ued that the MMP A did not apply bec ause an internationa l treaty had express ly provided for the Tribe' s wh aling quo ta l l~Sec tion 1372(a)(2) of the MMPA provides an exception to the MMP A' s blanke t moratorium on whaling when takes are "express ly provided for by an international treaty, convention, or agreement to which h U S .
,, 11 5 t e . . IS a party . Th e Ninth Circuit reje cted this argument based on three factors: the tim ing of the IWC agreement, the spec ificity of the IWC quota, and the unce rtai nty as to who mus t recogn ize the tribe ' s "sub sistence and cultura l needs" for the IWC quota to be valid. NOAA and the Makah argued in the alternati ve that the Tribe's treaty rig hts were not affected by the MMPA. I2O Courts utilize the Fryberg test to det ermine when reaso nable conservatio n statutes affect Indian treaty right s l 11 The three-part test provides that a co nservation statute may regulate any pre-existin g treaty right if: ( I) the U.S . has ju risdiction where the activity occ urs, (2) the statute applies in a non-discriminatory manner to treaty and non-treaty perso ns alike, and (3) the application of the statute to regulate treaty rights is necessary to achieve its conservation purpo se . 1
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A pplying this test, the co urt determ ined that the MMPA's applicatio n to treaty ri¥hts is nece ssary to ach ieve the conservation purpose of the statute.12 The Ninth Circuit also co ncluded that the MMP A' s application to the Tribe was complementary to the princip les provided in the Treaty of Neah Bay.ll. The Tre aty of Neah Bay gra nted the Tr ibe a right to fish and hunt whales "in common with all citizens of the United States.,,125 The co urt reasoned that the appli cation of the MMP A to the Tribe was necessary to achieve the conservation purp ose of the MMPA . Furthe r, the co urt reason ed tha t application of the MMPA to the Tribe was consistent with the "in common with" language of the Treaty of Ncah Bay because the MMPA allows the taki ng of marine mamma ls only whe n it will not dimi nish the The new DE IS, tit led "D raft Environ menta l Impact Statement on the Makah Tribe Request to Hunt Gray Whales," is a 1,230-page document outlining the en viro nme ntal effec ts of wha ling and six alternatives. 135 The first alternative ca lls for no ac tion, which means that the Maka h would not be allowed to hunt wha les.
13
• The second wo uld allow harvesting ur to four whales per year on average and up to 24 in any six-year period. 37 The remaining alternatives (third through sixth) would involve the same quota restrictions as the second a lternative, but with seve ral variation s on the type of whale that could be killed, at what time of the year, and other restrictions .us
Since the initial legal 1999 killi ng, two decades of uncertainty have followed as to whether the law permits the Makah to participate in its wha ling tradit ion. The [WC has allowed the Makah to asse rt its wha ling right established by the Treaty of Nea h Bay, but as history has shown, eve n w hen the Tribe legally participates in its long-established wha ling tradition, it is likely to face resistance from nongovernmental organizations such as the Animal Welfa re Institute. Government regulators recognize the Tribe's right to co nduct lim ited wha ling, but such practic es rem ain controversial due to assertions by conservation and anima l we lfare communities that suc h practices arc unnecessary for subsistence need s and thus constitute . Oceall lroll Fertilizatio ll ao" 1", , , w, , international environmental law framework tha t recogn izes an exception to a regulated acti vity to promote the cultural and su bsis tence needs of federally recognize d tribe s in the Uni ted Slates , The logic o f this fra mework ean suppo rt a simi lar except ion for suc h tribes to pur sue small-sca le 0 1F ex pe riments as a means to help restore subsistence andlo r culturally significant marine resou rces , Second. as d iscussed in Part Il.b .2 below. the Fede ral Indian Trust Responsibility Doctrine creates a common law duty for the federal government to uph old treaty -based right s o f federally recognized trib es regard ing use of and access to natural resources. Third, the concept of the Mak ah ' s right to resume whaling as reparations plays an impo rtant role in the argument that O IF experime ntation sho uld not be proh ibited . Clima te cha nge is a leading cause in the decli ne of Pacific Northwest indigenous peopl es ' acce ss to salmon . Therefo re. the proposed except ion to a regul atory regime that restricts O IF activity is an essential component of an overall regu latory strategy to protect these tribes' access to their cu ltural marine food resources.
Indigenous Peo ples' Human Right to Food
Several internationa l human rights law instrume nts suppo rt indige no us peop les' right to food . This section firs t disc usses the foun dation for the protection of ind igenous peoples' right 10 self-de termi nation, as established in th e Univer sal Declaratio n of Human Right s; the International Covenant on Eco nom ic. Social, and Cultural Right s: and the International Co venant on Civi l and Political Righ ts. It then addresses how the more speci fic protections in the Indigenous and Tribal Peop les Convention of 1989 and the U Declaration on the Rights of Indigenous Peopl es extend these basic protections to encompass the more spec ific right to food. wh ich is grounded in, and is a fundamental component of. the right to se lf-determi natio n. 14o
The keep a ll &~ople free fro m hun ger t l~roug h equ itabl e distribution of food supplies. -However, the IC ESCR s protect ion s are ex pressed throug h broad lan guage that docs not ide ntify an y spec ific group tha t ma y need . I . 153 spec," protection.
Co mplemen ting the protection s in the ICESCR. the International Cove na nt on Civi l and Political Rights ( ICC PR) of 1966 is an international hum an rights treaty that compels govern me nts to take administrative, j ud icia l, and legislative measures to uph old basic hum an rights suc h as an individ ual's ri~ht to life,' 54 a people's co llective riuht to se lfdeterm ination, ' and equality befor e courts and trib unals. ' 50 This treaty provide s additional safegua rds for the civ il and polit ical rig hts art iculated in the U D HR.
Tw o internation al law instruments extend these general human right s protections to the specia l circumstances faced by indigenous peoples . First, the International labo ur O rga nization (Il.O) established the Indigenous and Tribal Peoples Conve ntion of 1989, also know n as IlO Co nve ntio n No . 169 ( l l O 169).157 The main objective of llO 169 was to protect indigenous and tribal peoEles, with a focus on respec t for their cu ltures, trad ition s, and c usto ms .' • In particular, Article 14 provid es that "measures shall be taken in a ppropriate case s to safeguard the right of the peopl es co nce rned to usc lands not exclusively occupied by them , but to which they have trad ition ally had acc ess for their subs istence and tradition al aetivities,' ,159 Art icle 23 furth er states that " rura l and co mmunity-bas ed industries, and su bs istence econom y and trad itional ac tivities o f the peopl es co nce rned, such as hunt ing, fishing, trapp ing an d ga thering, shall be recogni zed as important fact ors in the mai ntenance of their c ultures and in their eco no mic self-re liance and de velopment,',' 60 Therefore, in addition to protect ing indigenous peoples ' Second, and more expansive in its coverage of indigenous people s' right s to self-determ ination and food, is the United Nations Declarati on o n the Rights of Indigen ous Peoples (UN DR1P).162 UNDRIP reflec ts international ex pec tations and aspirati ons regard ing the basic rights of indigenous peopl es.163 Thi s instrument "represents more tha n two decade s of work by indigen ous peoples, governm ents, non-governme nta l organizations and intergovernmental organizations in crafting a comprehensive transnational bill of rights applicable to ind igen ous peoples."I 64 Adopted in 2007 , UNDRIP contain s severa l provisions th a t support indigenous people s' rights to food. For example, the de cla rat ion identifies rights to self-detcrmination. l'f self-govemance. P" and cultura l integ rity, I67 all of which are conn ected to the right to food. It also ensu res indige nous peopl es ' right to remain distinct and to~u rs ue their own pri or ities in eco nomic, social and cultural de velopm cnt.i'' The decla ration ex plicitly encourages "h arm oni ous and cooperative relations between States and indigenou s peoples.,,169 Therefore, UNDRIP confirms that indi genous peopl es have rights related to and supporting the right to food, which gi ve rise to concomitant obligations on states to respect and promo te these rights . Treat ies between the United States and these Pac ific orthwest tribes reflect th e impo rtance of ensuring the tribes' access to these cultural marine food resources. In the early 1850s, Isaac Steve ns, Washi ngt o n State's firs t governor, negotiated and exec uted trea ties with the Na tive American trib es of the Pacific Nonhwest.
175 T hese tribes were kn ow n as " fis h-caters" becau se the ir die ts, customs , and reli giou s practices focused on the taking of fish . 176 To the Pacific Northwest tribes, the right of taking fis h was the most .
.. . I 177 C I b h Imp o rta nt provrsio n In t ie treat y.
on sequent y, e ve ry treaty etween t c United States and the Paci fic Northwest tribes contained a provisio n guaranteeing off-reservatio n fishing rights. 178 In exchange for re linquishi ng millions of acres of their land to the United States, the tribes agreed to mo ve 
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The Boldt Deci sion guarantees to the Native Amer ican tribes in thc Paci fic Northwest a permanent. enforceable right to take fish throughou t their fishing areas for ceremonial and subsistence p urposes. 1 9~A significant limitat ion on this right. however. is that the U.S. governm ent only protects this rig ht for tribe s that arc federa lly reeogni zed .
195 Without federal recogni tion. a tribe is unable to exercise the " inherent sovereignty" that the federa l ¥ovcmment has ex press ly ack nowledge d as belonging to America n Ind ian s. 96
''" It/. at 686.
,., td. ,,, 
Federal Indian Tru st Responsibility Doetrine
In additio n to treat ies and agreements betwe en the federal govem me nt and the Pacific Northwe st tribes, the fede ral govem ment, state govem ments, and the judiciary have established Icga l co mm itmcnt s recog niz ing the rights of tribes. One doctrin e that has emerged is the Federal Indian Trust Responsibil ity Doctrine, which imposes incre ased standards o f prote ction o n the federa l gov ernme nt, as a trustee, wh en maki ng decisions that may affect the rights and resources of federally recognized tribes.
197
The trust relationship be tween the federa l govemment and indigeno us nations arose from the uniq ue history of cession of land and extema l so vereignty of indigenou s nations to the federa l gove m ment.
19R
The doct rine contributes to an imp ortant aspect of protecting Indian rights when " tribal lands and resources are directly at stake and damage ca n be thwart ed through j udicial intervention." I99 It allows tribe s to challenge federa l ac tion that adversely affects their fundamental way of life. 2OO The federal duties under this doc trine include protect ion of a "vast range of triba l propert y interests reserv ed by treaty, including natural reso urces such as water and wild life.,,201 The doctrine " tra nscends spec ific treaty pro mises and embod ies a clear duty to protect the native land base and the ability of tribe s to co ntinue thei r ways of life.,,202 In fact , the U.S. Supreme Co urt has noted that "federal officials are ' bound by eve ry moral and equitable co nsidera tio n to discharge the federal government' s trust with good faith and faimess ' h d I , ith trib ..203 w en ca 109 WJ! tn es.
Appl ication of this doctri ne has included contexts involv ing salmon depletion. For exa mple. in Hoop a Valley Indian Trib e v. Ryall, the Hoopa Valley Indian Tribe reque sted additional fundin g for the restoration of the Trinity River.
204 Histori cally. the Trinity River produced an abundance of salm on and steelhead. Howe ver an increa se in the number of dam s built along the river ca used a trem endous loss of fish 2 0 5 'These fisheries played a cent ral role in the livelihood and culture of the Hoopa Valley and Yurok Indian tribes, as well as in the regio n' s economy and way o f life as a whole.',206 As a result of the congressionally autho rized dams, the species' "suitable habitat was all but elim inated from the river, and salm on and steelhead popu lations had plummeted by as much as eighty perccnt.',207 Based on the federal government's responsibility as trustee to the Hoopa and Yurok tribes, Co n~rcss took steps to mitigate the damage through congressional mandates. os The se mandates were aimed at restoring the Trinit~River salmon and stee lhead populations to level s that pre-dated the dam s.-w In fact. in orde r to co mply with federal trust responsibilities to protect the fishery reso urces of the Hoopa Valley Tribe, "Congress directed the Secretary [of Interior] to provide a min imum instream release of water into the Trinity Rive r and to consult with the Hoopa Valle y Tribe in completing a 'Trinity River Flow Evaluation Study' that co uld lead to further increases in the minimum flow," in order to help increase the fish population 2 10 The Trinity River restoration mandates were not limited to benefiting the Hoopa Valley Tribe, as the effects would have a collective benefit for "Indians as a part of the broader population.',21 1 By implem enting these program s to counteract the detrimental effects of the dam s, the federal government satisfied a range of statutory responsibilities, while honoring its trust agreement with the tribes 2 12
Th e federal trust responsibility also has been extended to uphold treaty- Babbitt, the Ninth Ci rcuit upheld a federal regulation under the MagnusonStev ens Act (reg ulating fish ery reso urces) " to pro tect tribal rights to fish and fish resource s based upon the government's tru st responsi bility to prot ect ib I . h ,,214 . tn a treaty n g ts.
More over, governme nt agencies, such as the U.S. Env ironmental Protection Ag ency (EPA ), ha ve "a strong obligation to ensure tribal treaty right s to fish-and to cat fish without being subj ected to unsafe levels of contaminants-as the ag ency itse lf must uphold the due fede ral trust resp onsib ility on behalf of the Unite d States to protect these trib al rights,',21 5 Alig ned with the trust res ponsibility, the EPA is required to protect the env iro nmenta l interes ts of Indian trib es when , in the proces s o f ca rry ing out its res po nsibilities, the EPA may affe ct the reservutions.f" Neve rtheless, agenc ies like the EPA, which have an expressly recogni zed du ty to prot ect triba l fish erie s, "destroy the ca pital of the salmo n asset , eliminating the corpus of the trus t in violati on of their trus t resp onsibil ity.,,21 7 In thi s scenario, the tribes, "as beneficiaries of the trus t responsibility, are entitled to a cau se of action against the federa l government for plundering the co rpus of thei r trust, and in sco res of othe r cases, tribes have successfully sued the go vernment for failure to protec t h . ,,21 8 t err property. 
III. PROPOS AL FO R INIlI G ENO US P EOPL ES' USE OF OIF TO PRO~IOTE
A CCE SS TO SU8S ISTENCE ANIl CU LTU RAL MARIN E R ESOUR CES
Ma ny indigenous communities in the Pacific Nort hw est have a subsistence and/or cultural relia nce on marine resources, particul arl y sa lmo n. Thi s re liance has been acknowledge d and prot ec ted through va rio us intern ati onal and domestic lega l mechanisms : interna tional envi ro nme ntal law, international human righ ts law protections o f the rights to foo d an d se lfdetermi nation, treaties between the U.S. govern me nt and the tribes pro tecting the tribes' access to fish and other food so urces, and the Federal Ind ian Trust Respon sibility Doctrine.
OI F is a climate change mitigation technique that has also been determined to produce increases in sa lmo n yie lds . The technique has been cr itici zed on both lega l and scientific gro unds as potentially risky an d in need of strict intern ational coordina tion and regul ation . Regard less of the risks and the need for a strict regu latory regim e to man age O IF ex peri me nts, thi s Art icle proposes that a limited exce ption to a future regu latory regime governi ng O IF should be esta blished to suppo rt the usc of O IF as a strategy to prom ote the return of sa lmo n runs in ind igen ou s co mmunities in the Pacific Northwest.
T he aboriginal subs istence exce ptio n under the ICRW is base d on two prin ciple s: ( I) indigenous peo ples' righ t to access cul tur al food resou rces that are essential to se lf-de termi nation and (2) the recogniti on that suc h harvestin g wo uld have a de mi nimis effect on the protected resource. The same ca n be said for O IF expe riments like the one und ertaken by the Haida co mm unity . The experi me nt promoted access to a depl eted cultura l foo d resource, and the process by wh ich this resource was restored Iikcl y had a de minim is effect on the ocean wa ters . Such experi me nts shou ld be co ns ide red mere "village seie nce,,,219 rather than an activity that is subject to prohibitive specific du ty that has bee n placed on the government w ith respect to the Indians, [the tru st} respons ib ility is discha rged by the agenc y' s comp lia nce wit h general regulatio ns and statutes not spec ifically aimed at protecting Indian tribes"); Miccosukee Tribe Feb . 14. 20 14) . htlp ://gc oenginceri ngourclimate.com /20 14/0 1/ 14/villagc-sci encemeets-globa I-discoursc-casc-studyI.
dom estie and intern ational regulation . Moreover, these ex periments cou ld also be a pproved on a periodic basis, as part o f an indigenous community' s cl imate c hange adaptation plan. The next Part o f this Article has two com ponents. First , it o utlines a set of pro pos ed criteria that an indigenous community wou ld need to meet to be eligible for this narrow exception to international law' s regulation of OIF de ployment. Second, assuming that an ind ige nous community is eligible to pursue a sma ll-scale O IF experime nt to restore salm on stocks, two case study co mmunities arc presented as candidates for how such a strategy cou ld be im pleme nted.
A. Criteria for Proposed Indigenous Peoples' Exception 10 OIF Regulation
There a re six parameters that a n indigenous commun ity must satisfy to be eligible for the proposed exce ption, which can be labe led with the fo llowing headings: ( I) who, (2) wh at , (3) where, (4) when, (5) how, and (6) w hy. Th is proposal draw s on the logic of the legal tradition of the aboriginal subsistence exception to the ICR W moratorium on whaling. It presents an even stronger case for an exception than the Makah Tri be ' s asserted right to pursue its cultural whaling practices for two reas ons. First , salmon is a subsistence-based right and acts as a cultural tradition connec ted to selfdetermination . In stark co ntrast, the Makah's wh alin g is almost excl usively cu ltural. Second, unlik e the Makah' s cultural whaling practices, O IF presents the oppo rtunity for an ancillary benefit to the e nv ironment: car bon sequestratio n.
Who: The most important threshold for the proposed exception is to determine what ind igenous communities are eli gible to ass ert the exception. In the interest of bo th fairness and precision, this prop osal wo uld apply only to fede rally recogn ized tribes. This lim itation does not suggest that tribes that are not federall y recog nized a re und eserving of thi s prot ection. Rath er, it is me re ly a recogniti on of the fact that the foundation of man y tribal pro tection s, as re flecte d in th is Article, are premi sed on treaty-based agreements that ensure access to tribal food and other reso urces, which in tum triggers the applicability of the Federal Indian T rus t Responsibility Doctrine. In time, this proposal could expand to include tribes that are not federally recog nize d; however, in the interes ts of viability and feasi bi lity, the starti ng point sho uld be to limit the prop osal to federally recognized trib es.
What : O nly small-sca le O IF ex perime nts would be eligible und er the proposed exception. This exception is not meant to provide a means of jeopardizing the ma rine e nviro nment of the ho st nation or the international commun ity. Thc Haida experiment utilized approximately 100 tons of iron du st, and the results were sufficiently significant. Thus, other experiments sho uld be of a comparable scale, allowing them to achieve the de sired o utco mes in boosting salmon stocks, while protecting the integrity of the marine enviro nment.
The appropriate scope of these small-scale experiments would be dictated by the developing science behind the OIF process.
Where: To the extent possible, the proposed except ion would encourage, if not mandate, that these small-sca le experiments occur within the host nati on 's exclusive eco nomic zone (EEZ). The Haida experim ent took place at the edge of Canada's EEZ and in the high seas. Science may have driven the need for this location to ensure the desired impact for the restoration of salmo n stocks . However, future experiments should be conducted within the EEZ to diminish the risk of triggerin g complex internation al law regimes gov erning the high seas.
Whell: A tribe asse rting the need for an OIF experiment would need to es tablish a limited time frame with in which to pursue the increased return of salmon. Requiring a limited time frame provides an additional dimension of environmental protection and ensures effective assessment and monitoring of the result s of the experiment. Experiments would only be able to proceed one at a time, and the next experiment would not be permitted until adequate monitoring and assessment of the first experiment has been completed .
HoII' : A tribe asserting the need for an O IF experiment wou ld be required to prepa re an assess ment of the environmental impact of the experiment. Part of what made the Haida experiment contro versia l was that it was conducted " under the radar" and was not appropriately transparent. Thus, to avoid suc h controversy, applicants for the proposed exception should prepare an envi ronmental assessment. If a project is the target of publ ic scrutiny and conce rn, it is likely to be revised to be more environmentally protective or withdrawn altogether.
As such, the en vironmental assessment requirement promotes transparenc y by providing full disclosure of potential environmental impacts to the public .
Why : The tribe asserti ng its eligibility for the exception would need to establish its cultural and/or subsis tence-based need for salmon. Like the Makah 's demonstrated need for a limited take of whale s, tribes would need to show a similar need for salmon. However, a higher threshold should be uti lized for subseque nt requests to undertake small-scale OI F experiments. Oncc an eligibl e indigenous community receives the benefit of enhanced sa lmo n stocks from an initial experiment, the burden of establishing a need for cont inuing experiments should be increased, Increa sing the thresho ld for subsequent ex peri ment requests will ensure that the exce ption is granted only when necessary , while mitigating any potential environme ntal impacts of large-scal e ex perimenta tion. The bes t available science on O IF and fish stoc k assessme nts wo uld dri ve the evaluation of the need , and the degree to w hich that need has been met, in assessing a tribe' s eligibility for initial and subseque nt O IF ex perime nts.
These criteria provide some limiting parameters to apply to indigenous communities that arc potentially eligible for small -sca le O IF experiments . Ultimately, the goal of authorizing such a proposed exce ption is, in part, to compensate these tribes for the harm that climate change has cau sed to their cultural and subsistence marine resources. Th erefore, as discussed in th e next sect ion, eligible tribes can implement thi s pro posed strategy and usc O IF to co mbat sa lmo n loss as one of many proposed respo nses in their cl imate change ada ptation plans.
B. Imp/ementation in Sa/man-Dependent Indigenous Communities in the Pacijic Northwest
The importance of salmon to Pacific Northwest indige nous communities cannot be overstated. Additionally, the treaties reserved the tribes' " rig ht of taki ng fish , at all usu al a nd accu stomed grounds and stations . . .. In common with all citi zen s of th e Territory.',223
Almost two centuries later, those right s to take fish arc threatened by a variety of factors, the most significant of which a re pollution and the im pacts of climate change . This Article has foc used on I) the challenge of climate change impacts a nd how using O IF to stimu late increased sa lmon po pulations for these tribes is supported by the protection s and principles of international environmental and human rights law, and 2) how O IF can serve lower flows in the summer, affecting the eco logy of rivers amid cruc ial sa lmo n migrat ion per iod s a nd thu s affecting sa lmo n spawning habit ats.
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Increased air temper atures likely increase heat stress on the sa lmon. Thu s, cl imate change will not only lead to a rise in te mperatures, but it will also lead to disease and excess mort alit y in sa lmo n, causing econo mic losses for the T ribe and implicating the ir health and welln ess 2 31
The Jamestown S'Klali am Tribe resides in north western Was hington on the northe astern porti on o f the O lym pic Peninsul a 2 32 Historically, the Tribe has ada pted to cultura l c hanges precip itated by colonization, as well as climatic changes 2 33 Recently, the Tribe ha s become very conce rned with the impact that climate change may have on its co mmunity, and has prepared a C lima te Vulnerability Ass ess me nt and Ad apt ati on Plan to prom ote its con tinued resiliency234 Thi s plan identifies expected climate change imp acts, key tribal resources, and creates ada pta tion strategies for eac h reso urce.
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Sa lmon are a critical cultura l, eco no mic, and subsistence resourc e for the Ja mes tow n S' Klallam Tri be 2 36 Tradition all y, salmo n provided th e founda tion for nearly all as pec ts of cultural life for the Tribe and, rece ntly, prov ide a valuable nutri tion al and econom ic resource 2 37 Climate change is changi ng the Dungeness River and other sim ilar rivers in the regio n to becom e more "trans ient" wa tersheds B R Wit h less sn ow , winter rains w ill affect sa lmon through disturbed river flow timi ng and also thro ugh winte r flood eve nts with strea mbed sco uri ng 2 39 Sa lmo n returning to spawn will be 230 Id. The Jamestown S ' Kla lla m climate ada ptatio n plan determined that im pacts to salmon we re a c hief ada ptation concem .2~2 The plan also identifi ed a series of ada ptation stra tegies to miti gat e these impa cts. such as reducing stress ors to sa lmon stream habitat , e ns uring sus tai nable harve st ing of sa lmo n, and addressing obstructions to sa lmo n mig ratory routes2~3 The proposed exception, discussed in this A rtic le, to au thorize sma ll-scale O IF experiments co uld be included as one of these identified ad apt at ion strategies for federa lly recogn ized Paci fic orthwcs t tribes as a mean s o f resp onding to the loss of sa lmon cau sed in pan by climate change.
Sw inomish
The Swinom ish T ribe, refe rred to as the Peopl e of the Salmon.2~have a lw ays been, and wi ll continu e to be, a fis hing tribe. Some of the impacts of clim ate chan ge include increased water temperature, a reducti on in summer stream flow that will result in loss of salmon spawning and rearing habitats, and increased sedimentation and/or scouri ng.2~9 Climate change will also affect salmo n habitats,250 including areas that provide food for salmon, such as estuarine beaches 2 51 Th e Tribe's climate adaptation action plan notes that the Salish Sea has lost 95 percent of its Chinook salmon. 252
The traditional food s that North Ame rican indigenous peoples have historically depended on are known as "first foods" in native co mmunities.
253 In addition to feeding native peoples, lirst foods also " formed the backbone of many indigenous societies by virtue of thei r cu ltural, religious, economic, and medicinal impo rtance . .. nouri sh[in g] ind igenou s societies in every aspect , rand] helpi ng to create vibrant , healthy native communities.,,2 5~Accordin g to the Swi nomi sh Climate Change Adaptation Plan (20 10), salm on and shelllish were not only integral to maintain ing the physical health of the eommun it~, but were also central to the cultural health and development of the Tribe. 2 5 Indigenou s peoples and lirst foods have a mutually benelicial rela tionship in which " [fJirst foods serve the peop le by providing cultural and physical health , and the ind\ §enous com munities reciprocate by maintaining the health oflirst food s." 6 As of now, both the people and the food " provide and arc provid ed for;" howe ver, climate change could potentially com promise the ability of native peo£les to protect their foods and the ab ility of lirst foods to nourish the peopl e. 57
Changes in the environment threaten species like the Pacilic sa lmon with the possib ility of extinction.2 5R Salm on depend on the glacier-fed Climate change has result ed in funda menta l c ha nges in the habitats of ma ny first foods species. affecti ng the co mpositio n a nd distribut ion of these culturally important spee ies 2 62 These c hanges will further limi t indi genou s ga thering rights. w hich arc alread y subject to restriction s imp osed by treaties and ot her agreements.i'" C limate ch an ge ma?,: a lte r the mi gration patterns and distri but ion o f some first food speci es .
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For instance. researchers pred ict that risi ng wa ter temperatures will lead to a decl ine in the sa lmo n pop ulations that inh abit the rive rs and strea ms of Pu get Sou nd. 265 If the se pred ictions arc co rrec t. these cha nges wi ll have a de vastating im pact on the indigenous people for whom sa lmon is a trad ition al so urce of foo d 2 66
Indigenous tribes. suc h as the Sw inomish Tribe. have more at stake w hen it comes to climate change 2 67 For ex ample. the Natura l Resources
Dep artment of the Tu lalip, ano ther fis h-de pe nde nt Pacific Northwest tribe. conveyed the foll owing assessment o f climate ch an ge impacts on the tribe' s cultural integrity:
For the tribes. range shifts in native species will threaten the ir cultural existe nce. The treaty-protected right s of tribes to hunI. fish, and gather traditional resources arc based on reservation loca tio ns and usual and accustome d areas on public lands . These loca tions arc chosen to ensure access to cultura lly significant resources. whose locations were though t to be fixed . If the traditi onally significant hitp://acudcmic.evergreen.cduJgIgrossrn ad elirnatcchangeboo klet.pdf.
plants, animals, and aquatic species shift out o f these areas, tribes will no longer have the same legal rights to them . ... Even if rights to these species could be secured . . . usc of these species will be virtually impossib le . .. . Few tribes can afford to purchase large territories of new land, and federa l laws prohib it the transfer or expansion of tribal jurisdielion 26 "
In addition, because the Native Americans of the Pacifi c Northwest have buill their culture around salmon, risin g water temperatures threaten their ability to sus tain their traditional way of life.
269 The Swi nomish reservation is located ncar the mouth of the Skagit River, "a waterway fed by nearly 400 glaciers and one of the last remaining ho mes to all five species of Pacific salmon.'.270 The Swin omi sh Tribe has been able to harve st for shellfish for centuries in shoreline areas becau se "fifteen percent of the reservation is at or ju st slight ly above sea level." However, these en vironmentally sensitive areas arc c x~cctcd to shrink because of an anticipated one-meter rise in sea level. 2 I Unfortunately, the Swinomish cannot simply relocate, as that would be "antithe tical to who they are. ',272 The chairman of the Swinomish Indian Tribal Community states, "[w]e arc a place-based soc iety . . . [t] his is our homeland . Th e Swinomish have lived here for 10,000 years. We don' t go anywhere-eve r.',273 In response to the experiences of other tribes that have lost their traditional food sources and homelands, the chairman led the Swinomish to become the first tribe to organize a gro up of scientists, the Skagit Climate Science Consortium, to devise a compre hens ive climate adaptation plan.
274 The group's primary goal is "strong science that focuses directlr on the communities at risk and that can be used for future tribal plann ing." 75 The Swinomish Tribe has also expressed its concerns through variou s instrumen ts rega rding climate change impacts and the need to adapt to these impacts to promote the viabi lity of the trib e' s access to salmo n. Among other initiatives, the Swinomish Tribe has dra fted a Swi nomis h Climate Cha nge Initiative Proclamation to identify potential respo nse strategies tõ climate change imp acts, including impacts to fish and wildlife."7" Like the Jam estown S'K lallarn Tr ibe, small-scale O IF exper iments, conducted pursuant to the cr iteria outlined in the preceding section, could be included among the Swi nomis h Tribe's climate adaptatio n strategies to help res tore its decimated sa lmo n population .
CO:-; CL USIO:,/
In its traditional form as a climate geoengineering techn ique, O IF represents a balance betwe en the potenti al benefits o f carbon sequestration as a means of mitiga ting climate change and the potent ial harm to the marine environmen t. An internationa l regul atory regi me is currently evo lving und er several intern atio nal environ mental trea ties in an effort to regul ate the tradeoffs in this balanci ng and to determine in what man ner, and to what degree. O IF ex periments should be regulated.
Thi s Art icle has addressed a di fferent dimens ion of OIF regul ati on, in which the balancing shifts to indigeno us peoples ' right to food versus the potential harm to the marine environment . Th is Arti cle has proposed that the cost-benefit eva luation in this context sho uld yield a di fferent o utcome. provided certain limit ing criteria are met. The be ne fits of allowing fed erally recognized indig enous communities with a demon strated reliance o n sa lmo n to co nduct small-s cale O IF ex perime nts are sig ni fica nt. wh ile the pot enti al env ironmental harm from such ex perime ntation is minimal. A llowing federally recognized tribal communities to restore a marine resource that is necessary for their cu lture. subsistence , and self-de termi nation should not be stymied by the relatively low risks associated with small-sca le O IF experiments.
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The 
